One usually thinks of measles as a minor childhood illness through which we all must pass and as a nuisance more than a danger. But The first part of this paper deals with studies on the development and persistence of measles antibodies. One of the purposes of these studies was to determine the degree to which measles cases are actually reported in the city of New Haven. It was assumed from the start that the reporting would be far from complete as it has been shown in a study carried out in Hagerstown, Maryland' that, even when conditions were unusually favorable, reporting might only account for 40 per cent of the cases actually occurring. A second purpose was to determine whether the pattern of universal susceptibility to a first attack of measles and durable immunity thereafter, which has been observed in epidemics in isolated areas, would also apply in areas where the disease is endemic.
One usually thinks of measles as a minor childhood illness through which we all must pass and as a nuisance more than a danger. But this was not always the case. In colonial America, two hundred years ago, measles was dreaded like the plague, and today in remote parts of the world, on isolated islands and in the Arctic, it can be a devastating disease. Even here and now in the United States it causes several hundred deaths each year. In 1957, the last year for which complete data is available, 410 deaths were attributed to measles, a greater number than that caused by poliomyelitis. It is for this reason that we have seized upon the serological tests developed by Enders and Peebles' in order to study the epidemiology of measles more fully. Both complement fixation and neutralization tests are available. The two tests give almost identical results and have been used interchangeably.
The first part of this paper deals with studies on the development and persistence of measles antibodies. One of the purposes of these studies was to determine the degree to which measles cases are actually reported in the city of New Haven. It was assumed from the start that the reporting would be far from complete as it has been shown in a study carried out in Hagerstown, Maryland' that, even when conditions were unusually favorable, reporting might only account for 40 per cent of the cases actually occurring. A second purpose was to determine whether the pattern of universal susceptibility to a first attack of measles and durable immunity thereafter, which has been observed in epidemics in isolated areas, would also apply in areas where the disease is endemic.
A first step was to determine the normal pattern of antibody development during the disease. The curve in Figure 1 is based on data obtained by Dr. Viggo Bech in a study, carried out at Yale, of 212 serum specimens which he had collected from 71 cases of all ages during the severe measles epidemic in Greenland in 1955. presumably passively acquired. Only 20 per cent of the preschool children had antibodies but even this is somewhat higher than would be anticipated from the reported cases. Perhaps reporting is particularly poor in this group which is not subject to school absentee regulations. Just as in the curve for reported cases, there is a sharp increase in the fraction with antibodies as we progress through the primary school age groups. In the 8-9-year-old group 95 per cent had antibodies. Beyond this age there is little change in the number positive although a slight drop in the average titer has been noted. 2 We know from the reported cases that, without allowance for underreporting, 7 per cent of the population has measles after the tenth year. Apparently the number in the upper age groups who acquire antibodies through experience with measles is balanced by a similar number in whom antibodies fall to undetectable levels.
A more surprising factor than the lack of increase of the per cent with anitibodies in the older age groups is the fact that so few persons lose their (Table 1) . Again, there was no significant change whether there was a record of exposure in the interval or not. Some persons had low titers and some high, but whatever it was, it remained within the limits of reproducibility of the test. Considering all the specimens together there were more decreases in titer than increases but the average for the series gave a decrease of less than two-fold per ten-year interval. This is hardly significant but would fit with the slow drop in average titer that was noted with increasing age in the serum survey. The data obtained from the antibody survey of the New Haven population have been broken down according to various criteria in order to determine what factors might influence the measles attack rate.2 An approximation of the social class of the serum donors was obtained from their addresses by means of the Davie-Myers classification of New Haven residences.6 The six original classes were considered in two groups with 36 per cent of the total city population in the upper group and 64 per cent in the lower group. In the early age groups the division by this method into social classes was too uneven to permit comparisons but in the 5-9-yearold group, where there were 12 and 29 persons respectively in the upper and lower classes, there was no significant difference either in prevalence or average titer. If any difference existed, one would expect it to be most pronounced in this age group where the rate of antibody acquisition is greatest. No influence of social class could be demonstrated in any of the older age groups. Thus in contrast to poliomyelitis, social class, as we have measured it, has no effect on the prevalence of measles.
On the other hand, there was a distinct correlation between family size and the age at which measles antibodies were acquired, particularly in the preschool age groups. By five years of age 50 per cent of the children in families with three or more children had antibodies, whereas none of the children in smaller families were positive. It may be imagined that in the larger families the first child to enter school would contract the disease there and in turn infect younger siblings at home, a pattern which is well established in epidemics of acute upper respiratory disease. Where the family is small, there would be less likelihood of its containing a school age child and the preschool children in the home would often be relatively protected from infection. On reaching school age the effect of family size was rapidly eliminated and by 11 years of age completely erased.
Let us turn now from a consideration of populations to look at individual responses ( Table 2 ). An outbreak of measles-it was too limited to be called an epidemic-occurred in a home for retarded children from whom prior serum specimens had been collected. The first child to get measles had been out of the home before becoming sick and returned only two days before onset of the measles rash. Thus the time of initial exposure of the others could be sharply defined. Seventeen children were given an early and moderately large dose of gamma globulin. The gamma globulin had a neutralization titer of 400 and, even if it had all entered the circulation simultaneously, would have given a barely detectable level of antibody in the blood. Fifteen of the children receiving gamma globulin had no prior antibodies but only one of them developed a recognized case of modified measles. Four others, however, developed measles antibodies within nine weeks of first exposure. Three of these had a febrile illness during the month after exposure but none of the illnesses was recognized as measles in spite of close medical supervision. Many other children, including several with prior immunity, had similar nonspecific illnesses in the same period. Thus it appears that measles antibodies and, we may infer, measles immunity may develop in the absence of apparent disease when gamma globulin is used.
There is one other unexpected point in the results presented in Table 2 . Four of the children who did not get gamma globulin did not have prior antibodies but none of them developed measles. Now, as has been shown in the survey data, there does seem to be a fraction of a normal population in whom antibodies fall to an undetectable level while immunity persists, but this is less than 10 per cent not 40 per cent. Furthermore, one child not included in this study, but exposed at the same time and under the same conditions, has since contracted measles as the result of another exposure. It would, therefore, seem that the amount of virus circulating in this home was not what would have been expected if six full-blown cases had occurred. The modified and inapparent cases could not have been very contagious, since most children who escaped infection from the index case during the brief period when he was disseminating virus in the home did not become infected by others.
